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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an apparatus for 
producing an organic molecular membrane for easily depositing an 
organic superlattice membrane controlling the membrane thickness on a 
molecular level at an enhanced membrane deposition rate. 

SOLUTION: A stage where a solid substrate 3 with voltage applied m 
thereto by a power source 1 1 is immersed into a solution 2 containing 
organic molecular ions having a charge opposite to that of the surface, 
and the organic molecular ions are adsorbed on the surface of the solid 
substrate to deposit a layer of an organic molecular membrane is 
performed. Further, a stage where voltage having a polarity same as that 
of the adsorbed organic molecular ions is applied to the solid substrate 3 
deposited with the layer, the solid substrate 3 is washed with pure water 
14 and is thereafter immersed into a solution 13 containing organic 
molecular ions having a charge opposite to the polarity of the applied 
voltage, and the organic molecular ions are adsorbed on the surface of 
the layer to laminate a layer of the organic molecular membrane is 
performed. Those stages are repeated for required times by alternatively 
using solutions having opposite charges among plural kinds of solutions 
containing organic molecular ions. 
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*y liaifi u «ii4ra«f * v« 

<j>5&a cd 5 ^ & r ;&ar» « sfzffl i»tw w 

affile* t T^ao^ jossie a* fce«*^teoiJi £ 

««t*x*i:&£Jk 

^lejs^tt^r^xn^, 

[boo 1 ] 

r essbs o)^ r ^ « Jt r *u m v was* £ 



[00 02] 

[ 0 0 0 4 ] 7b!V3- hSte «fctF^= .^y 7v£ t£ 
13 5S I ^ £ ^ T liH i %xSR T i C t 

tt^TJti 1 i:p. n rnipjgr U6><CU 

[ b o g 5 ] l B-K tt ? . ^ ^« jec<p)P.^rafi ^fcOT 

i3»a©ffc, .33 tll=«<: L B^0Jfekfi fclVd*« 

[ o o o 6] £5ifc£&l;k AllitHtAr ©^r*^ 
LX«SK T r 35 U ; 5-1.5 4.4 3 3^ 

iSI§> ^H^IfS^SS 1 8 7S7te<t^5 53 65 7 

iSf^t iis^.cps^ ite * y< ft £ 
^izs$fir^ c t \z x^Ts ^&#itmm£*t'<w 



10-2 



» «it§ Sttffl fc Pita I i# «to ttOT H&£ 1 1 «t y s bq *® 
IK izftl* TS*tta§ld>*«a fctt»*a)tS*i|= £.3£iS 

[00 07] fcfc;U*7^**l::ft^Lfcll*£»J5£1a 

«d*-r*vfc LTa**v3*-*±€tfc**i:»!M' 

' 5. fc. DfMm.a>UIM-tt7?:^l=-M U i 

tOO 08] 

*S«IfS^5S1 8 7 6 7-WMWDF I G. 6 |Z 
ERft&tlTlt £'4:3.1=; ?J<*ffl»«EBfl)SJaftO))IJ 

y] mteimttAt£M&to u^&pnzZi 

COO 0 9] 8tJR*IB*7-t KV.- I^y-iUfctt^ 
V7P tfJl/ MrU -Jl/TE#sS53ft»LTlillBB3**. 

r*, a&i::. »ffiii*Drfi>iz»aufc*iB^a6«i** 
w#fflai=«yiiti=J:y*JB«s»ftr*. tt 

nr*cfcTMK?.»*. 

[0.0.103 CO)J:d<KTO«4-.o>fc^fl)*a7l** fiJ 
itffitfk lh*? < GD& co^'jai sre =n <r i * *i i* £ # 

■■o>tw- ot^^t c*> r *>id*»5ft2e 



C.QMfrftft Stfi^E fc»&* ana' 
SBJ§^3*:£fc<6*i6l^ 1 p& 

[00 11] IU±0)i5l3, 
"C<J)*< <J)fc (R&itjpte rift Tit* i«*eU^KDBR 

JRitetf TMs **^"-i*.*iti#6lh 1 o'Onmfl) 

eesirX »«#.*-c'fc : SV (F*-^ fc* : iit tea r 
«Gg*sT * fc i* drastf 6 y,, ssn*9e r,tt *r 

tf?#ttt^L>3RM.M9B7;ft'&; 

[00 1 33 

m L^25<t y*in")W*.**i^i**«^ tiD^ffi 
d^RtDe^^r *cfc 4«ik ;-k**"=wl**Rfl)« 

[oo i 4] *MI=ttjll*. IS«tt«tt%«T9W» 

'stRo^ao?£»wj:"ytta«c»*T*cfci=J:>r. 

-f *V<D»*lz3Rar*fc, «2BM'fc««d7^4'V' 

fcaxrafRSf^jncJt-aT. «««*-f-*vft5is»*tR 
.ftsrs** r*ftt, t»ai=isL*tH*"*«R«EB*» 

^ l=#i»r'* C fc 65 v£*a>T.* v *J«>J P t ^ :£JRK$> 

ij^mbJz^^'isftiiiMv^ttd^feyi * 

Si * y T«afRt« L-^v ^4 yf * 
«tR»BM*dtlT. «ROTRfl)Ji3WBrt#ft«i 

yMBtfin ^tifcwisffi^ f-(j)s®?5^fciis^ 
* 4ifcn^s tjs^; mm o^mk^ t&tootinzmt 
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m m& ¥4. * v £ &a o o t> J5*it ^ 
t zmm z&±\zm i^^mkms r zt \z * ? t, 
a»ao)*«OT teAtsmato** cm*-* z t 

» * tf& f i * ft m^s ts & to mi zt\tzm^ 

♦ISffffl ir J: -dT. * vdUiSD l=a»* 

jf see i=^je ttErin *ft « < z t,mm&=Fffco>m& 

a*a-fc$flL *»i=5r*JU±(DaiattJ»*»*i=Jt 
U4um«^;Lfcra?« vcacaifta 

[oowM fe*Bm& mew »jfl*-*ifcn*tt 

=f- 4 * vsjb*db i=a* Lr«am*d5aiK.* ftfc* « 
««*<&«««*■ *ias*Jk i»se* €«**■*.! 

Coo i 8] -*!MI=i2*.|& WiEJB«.JgJtf*^fcBH*- 

affile qfts Lfc»»«?<- : *'^.tPii;*tta)*E*ep 
fc, «rai:J:U£i;9iKlimi:m?^v 

*tHU«tto)*jBE!6enliDf*i:fcl=J:or,. ffitS±<D 

Z fc-'tfT A fc«ffiepUD<DPSU fci 0 Man 

sa»i:*^ti=J:-DT, idgw*.fc*tfRff««»r 

aj*ft^fckttK*'*i:<:PT&&. frfeirfctftS 

««%«*-*&* rasizmtT. iswraiiiarcfc 
iz<t-DT, F^aa)«*ao)s«OTT«j«*ti*e«JS 

RffQMMSSBttfdifc. tt»ao)*«OTJBIzfc]* 



L fc««a»*R"$*ri *.ft; vafi; 
ii fcfc » < « c t jOTte -fc y e t r 
Co o i 9] i-fcisiftli, S«^ris^tJR*ffi* 

.*v «** t^^^R^®-i«@i"^«'' 
« ^R(d m t r ; tt25 «r€« r is'** 

a«-*ir**«4» : ^3fv» g»-*r fenm: 
V fc « m - jH o)» % «i r zmz m t 

l * r m&m & * ti fcS^ts Jt k : a* - ufc 
-< =tv <o?s^ rssft tI=s r at**r 

J; tfNUiaB *R«T ^ Z t \Z Jl ^RilSfc itf 

* fcks n mfisi --ca« \ztetiz:?% c*t T * 

«^?T^jdi^^#«^^R^i ct^^i* 

fe»a<b^«*TJii=fci^!&ed>R^%ff A©© 
H'jai LTBfsajRiiaiw. LfciittStt^ R'^tf* 

ft, 6>-3»JS*ffi©a®KffiWJaiM-CfcT*«4"l= 

t*y, B«fci i *aR9«w*«^afti=«o , *« 

[00 2 1] 

oo i=«a«* itfc«ttiTi os^ o)^« &mfimm 

-r <f v o5S)ft 1 1® ^^ts ^SjS uxaaw s 
^w«Mr^xaizaq^ w«f rs£b.*!&«* 

=f * * v 1 'o)»*« *i>,fl)**' i z 
®)S u Mim:ttfflR fitter ^xa«WKink^ 

Coo 2 2] C<0^«^»^RIi. »afflH(*ffli:J:-D 
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* t ./to westwn i= «t ^> tu fc&tJ5£fi 

ttST, a»Jl2i(ft*-U^..K*EBI=ttStR*EB0)S*fc 
ttao)»fcittS«;65ati' ? !. PtjfcBg f<D«fc*»*q)lfl 

[00.2 3] »rt&.*i*#«d*R'b)Ji*l*i *&I3R 

SS3"5Cfc657S*. ffixfi0)*l]t?flf8^5 5 1.87 6 

£rf&ii£ftdKffiik Bfttttfi*B4)to« 

R*J?I*, EO«tlRfl>»«*3J:CF»»0>pH|Z € t,Ttt 
h.A> 4fS too'T^ttUft ■< =t VsSffil; J: USE ft L 

epjidt* cfclz i**, gasa'A* p h 
*«r * c fctf< »« iz. )E&& 

M^vriBDWHl^'SrW^U S2*0R 
J?£J?<T*£fc&57S*. 

[0 0 24] 37^*StJ»0UZ«lI£^DT$3:i: t 

tttt6«L*«aiifco3tw<i:7n-fr^i3dsi»T, ft* 
*♦ 

[0025] 3 fc^5fi^5r :»7 Cfc izepSDT***?** 
[00 26] *J»Stt©HBB©KOTlzmi&?R 



[ o p 2 7 ] : e izM-'jC '<; o-»36l=- J:** «« 
■«< fcfeS^Stfi, T 7 - ^Vttfc^: If » * ^ 

W.. 4 ;b= 1 z c ti 6 A w &fc-f it .v ttS r 

[00 28] H^Sffikb-cttj ffic.Afcie^TJl/^- 

O A4 fc" tifeflL S i <3 a A s "tectCJF G a N 4 f 

H - e vVlZJt 7W«SVMI^ I T O: (In 
d ium Tin Oxide); v Zn &Mj£&T V oitz[£0)&1£' 

r f C 1 657 IZES6 3\ SS*tt 

^fl^'ttflMI lz}#^ jg^? 7^ yy.^«fefl.7B */-r? 
U 7Z *^>i jET**Ji? ui *=t v fc |Z^[7»3 4i*. 

ft ito tt.fc:<Di*» * c 1 0)7 1 ^-ea&s^ 

fctAtt^UXf UV^Il^VK (pss), m 

■< ?«, (p a a) , tf<iji>5.du 

k is* ?k u.ft * * v t jurutv . -« IZ4 8&T 

(PE l):.'^UTU^r^ViSifttt CP AH), 

^yyjb^f jbTv^^^^nu.H (pdda) r . 
*u'tf-^ f u^> (py p) kfcf'iffu.us'vttn' 

[00 3d] i^rtifc^ss 

7P^V7^*Vi» (PAN) -<£fCD«(iattJ«dT-f 

46c/iz, a<?.pf*4> , J^*se.(DNA)\ 
y <r;fs*» cr n a) fc^*^/ ^oia^sx? 

i.0.0 3.1] MIEfeW^^-f ^2b:^lZ7i<3S5Ri: 
t; .^<07j<JS^lZi3l7*5S^t4iz^ L-7^«S«^)i^ 
* it% z t 7 3*; $s$«5fijs tt^^^ -f ^ v<r>$8B? 
t4 i=#fl».ir*'tfi i®«iaiiii^tJs^E<o^^ &<£ 
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[0032] *-fcSffi£Kfl=£PiiD?*«£& E^5S 

oyjMa?'3&lzjffa Liu 
[op 3 33'© 1 Ii, .£M4>kn$-£&i±: £5*tt 
^ «i tit <b£! sssss <6« ■» *syr « tib r to . ss shs 

'•Mtt; 3-Dfl)S5S«t, 2 1V 31 h 3a<T>7j<SjR 
2, 1 4; ,1 IMAtR3t;-mMtii3liWI« 
epfflT5fc«>C>«BM 1 £'&*X»'7fM *4>*V 3S0) 

4 teitFjS5fi»3 1 Gsntztt* ttvGft'ma*! *y 
is *s tfi 3 ©is m=F nm m& & «tt£ * fc «& <d* 

.WWftn^ Sl»^JB(3.*5.jt^?l<ftJ5»¥4l^ IE 
clz^>jifM&fc«t E#£tfi.3\tf»Me* MUM 
1 26U d-^u y.*7r$ ii '.Metis LT^sis 1 1 iz&ta 

*=hTl^ 

[00 34] &|z; , tt±fl)J: , dl=«flS*n*««« i M» 

& £ ffl 1 vt^« asts =fm mm £ ^ r z>m m 

[00 35] tr, ©fr£tfc3fcJ:tf*ft^!ftT4£5E 

6A*ti&«ffii 2€fflL*.. M.i 1 ft>fcSH*3£tS3fcJ: 
tfpfcifyiS)? 4 £*5S& d>««OT -f * v k S^S^CD 
lEfclziPJgLT^JE^PiiDrS)* *i/±ePiiOlzJ;U, ^« 

|Z3l«t**tlTl®!£ U ll*Stfi3|Z{J^«^BH6^J5S 

d5@*StS3±lziiliaiZ!tt:^» •^j&ft^WMku:-? 
j:-DTW»*tK *<j>j«t;Mfck epuor**&/± cv) 

seizors* H»*fiffiiX***ifc» | ja«B6 
14, «9i-i«J: mm 7-Li izswwweawj l > 

1 tt^BEEPJiO^»7U IB»7"A7 I*BK*»II8 



[00 3 63 *l^T\ P^^K^CD^«ISf#^K6i?g 
[ 0 0 3 7 3 * ft* LfcStt^tR 3 fc <fctf*llll ' 

sj?4^ .ia»sffi.3±ir]«i=ft-^M«'«w5fei= 
vtt?j<*"»r u ^V* : 3- a 

*ftT«estt*. a^o^sepjiDiZct-Drli; 
K±l.siEa*ftJiiMI=tt*« *ffePttlJSJ:iflRJ98Piai' 

[ p o 3 8 3 ft Li*;- '9l±V6t>'feB»tttfi-3 ttSlFW 
[00 393 C0)J;5.lz;UT; F/fSiDBRffSer^tt}' 

Cop 403 ttfe. .ita^-J:5l3W9Ht.. 'epftDt^-WE 

*5 i^Bsra^irair £ c t iz i -o TF4Si c6®^ izj^ssr 

[00 4 13 lU±0)<tdlz, 2tt»0)-»ag|z^^«Mi 
ii J% ^K^ralfcfllS^lZStffi LTK^fe^ IZ 

vmv *V«*a««i= iy A *- s ©w* r«^co 
¥ * v^«er izii^^*? a (DS^i 

• f^S5!r^/i:l7TJ;<. fckitKLB5£^fc-<DitolZ. 

^ ^>«T it % urn r 1 zb^ igi 65 ^ * s £ a 7 

fpjs^rBi^sr^^izw lt\ *sewid5-jgs£iz 
siiS75i£ 7ttmi*s*JR±iz w iepfto r^Af i^tj«rbi 
Tei^i odo)ifis^TS$fflr^^fc6i°J^r-^'y. e 

0)75^tt^jS£.1tO)cB T:^ ^ «KM4 k§A 
Coo 4 23 WT. ^ffilPJ^Lr*pg^lz«t^«m 
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[ o;o 4 3] 

immm (mmm i fett'cfjtmi 1 ) i as 

£fflL>3\ Xl^S 9TM L /h^SOT 4 

-< * v ^lUEfbT* c k ii ct -d 
guasfbu A>^iittSfl5izjiD*.£*§#izjE 

?J<SJiiA^^fflt>^OCM (Quartz Crystal Micro-bal 
ance) &|*, * Afl0?ri).»?g^i!td)Kft: ^Ut^ 

as ±1 z?ft£ * * fctoH £ % * -/2 5. A .<DW* r>?J5: r$ 

C 4: itf^ »£9I£*9e t UTSO* lvTL> *♦ * 

4 dir^CMfil: bTMMffi (i£*lo.. =5-<r 

T^U^^U>^i.^v».CPs s) £jfiu ri*:*v 

[00 44) *»«.1Tlt, 33\ MfiTttflTbfc* 
iSIJlirt?£tf Ufc**Vrfc*0. O'1M0)PE hj<» 

-3. 5V|z^S^epfiDU MSlzlE«& 3 &&A.U 
iS *5 |ZB8*k*SI^»^fc* £EElZff U X * U V< $V 

*r55tt* L*:* :&L*T,' O, 0.1 MOPS S?K5SjftlZ^ 
■fci C*\6-5J<DX*i^)P^iSrctilJ;y, PEI 

|5]«|zLtpei tPS'sfcdi)S5S«eK€l§fc. 

COO 46] [*}2|i. ^{911 fccfccttt&fcJI IZfcl}* 
& ;tf& £ & t H T <D © * £ £: CD INKS r tBBH 
m?&%. IS (a) l*> ^f*£EPfcDL*-3B5&l9]1 Hfc 
l**flflffi*;SU i2 (b) I*. ^#£epJiQ UttUitfB 
fei l1=»l**KH£«iJiy. 0)<£5lZPE I t P 

sst 0)52S««^^J<ftJSi»T±I^J« Ufciftf. 
tt&fcj 1 ©J:-3l=EiaWi&.«fc:*Ali»* ! t cors1lz«g 

£*VL,Tl^- SjfitM tlB^lk; Ttf>3C0-iS0)X*i; 
r^tD^PE I -**«/N0>5aHt. It^ftSt, P-SS** 

cor, aai*«iftTt.iR«s ^>t*c t « c 

i»*ifl«SfirlBITfctt5B-e*Cfcft»BI** Ztzs tttttt 
1 Tttl IKD^SIZ^tJ^I rne/m2 (B*J? 4 n mfl 



zfttnmz?\*, ti7^®t35±i=. ^uv^'Jjir^^^ 

)l7V^^.aUH (PDDA) fcctc/^'J 
UV- N- 7P.^VXJ^^iS): (PAN) 0)5?S«»* 

[ O 0 4 8] ge»#'STIio 53LWR«.^ vr"p"ejir 

r it/ a :- jbs^ iiT^fle^i .. i o;w/ cm2i%^ 

?7y.7*1 7 2n-in«07^iilC1^SAnmT9 

- 7 ir J: ysffi^M^ I /=• S^^^T 7 ^ffilJS^ 
o, o sMco.p b.pA7h»)R%iz2 -bifmmmL 

$s LTH*T-3S*»r*-a©i*ii&*ftiBiit^-u 

[00 493 tk^i9J2 T-li> Jttt'Me ^MI=.tT9l»- 

»W2 kmll=.L'C.b'. b sMcb p 6 DA^jfipj&' 
p. s mo). pa ^»»i=tti?^2:o^H^.tT* 

[oo.5o:.j8»«2 fc <fciFitfeiW.2 d)- iicoXli 

- *^iz^ »ttc.fc']'»«;N J:c/o t 

fc. U:feW2 C0S^EBIZttP pD Afe^P ANdiOft. 
[ O 0 5 1 3 20)S^ffiH^^i# : f 

saain»*s-e/zP an^pddai s?i<ai5iA 

^«SIZ^L>T. y&?l<m& 2 t.tt.P ANjWS 

•»whu. 3by*"^is**»i 3 1 ut.p dpa^s^. 

± |Z P A Hp JlZf RD.D A 0)CTttJiK ^fifi U ¥ *l ■ 

co 0 5 23 m3\±: ^ntm vtssawamm 

SB?i<ftpift? ilzJg^. L>=i^f CO P A hJ ^C/ P D D A 

nia-^'scoit? y 7* w.u aft 

[00 5 33 (5U5619J3) nKM-3 7tt. ^11 Itz 
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SSgiZfclNTA 2 0bnm(J)ITOrMl/:fi7^i 
tJ5 OUT. TITO (20Onm) /n=??Mfa\ fctff 
T&*H]ft3StJ53±lz. gSStJS&iEllllD**^ 
^fcxtttf*. JKU70UJM» (PAA) fcatux* 
(pe I) fcfcU UlIzS 

Lka<t®lZ*3l*T\ SSfiiei fc LTfcf-fi-WilV 7 

3 t ur P E I *s»$jbli/= + 

COO 54] £3\ I TO C2Q'0 n : m); /iJ.77«fi, 

v &*iif*s>j& 3 & £tf7kA«ft:F 4^ y 7 n 

COO 55] S»StR3fej:^Kftl5i^4^ 

sEt&T 7 -^ \zmz u o. p 5M*siferpH 4IZP1SI 

UfcO. O 1 M(D P E I (fc^tfVtS*^ 1 

ja&&tf&fbLte0). 2p^fu. jaiSSfeaiftZ)^2 5.o 
Hz ktt-Dfc fc zztzmr- l? «a'v pfe'&js 3 

<t ^Alfii** 4^*3* «fi>-&? l± Ij fc v 3 I± fc® 

[00 5 6] »7-A7*)B"L^ tB^fftR 

3 MHEtt44b%4ift-7p : H.4|^mt Lfco. O 3 

M0)P AAfrfeft (y-^Vt^KSSsft S)' l399tU E3 

1 2 fco)iafl)«E€ i=«»it3fe» 2 o.# 
•flL *M»^4 0)jasB»'tf3Cft:LTrt2 oo HzS^ 
U t C t 7iEi»7-. A 7 -SJfBt* TEfWfiS 3 fccfc * 
ftlS» : F4«l±l?fc. 5Lttffc@*Mtti3fcJ:tf*A 
JSift?- 4 5it?l<T3 gift » Lfc» 

[O0 5 7] *J5S0PE I 7KJSJft^0)$tifi, «*s5t^ 

[p.0 5 8] ££|z, B^ti3JsJ:tf*JUBIftT4'« 

O. :0 5MS»T!pH4|=gP!»LrfcO: 0 1M(J)PEI 

*»BiiS5fi,U *ffii 1 l=J:ywt«tii-3ttJ:tf.'J<A 

ISiftT4^aft|ZLT, *BEfc- 4.VlZg^Lfc* 
£P fo]|z<t -d 7\ =~*AHft?'4 oJtt*i%fc u* 2 
0 J»SWCft#»5-ooHz-fctty, SBi*7 7 -A 
7 l*Hlfe&tJi 3 jS-J: C*fcAJBtt?'4 £>K3B »d> I 
±tffc, 3l±l?fcH1*»K3 SJtfMIItt? 4 W6* 
r 3ll3fc$* Lfc* 

3 t*«S»T4 fc*iJSBftrpH4l^Pia8Ufc-o. 0 3 

m<dp AA?Ks»iaaau 6A««ft 1 ztwmv 

*JE£4 v|z<SOJft*.fc* 2 0da ^A^T 4<J)JS& 
.ICJHfcft UTI*J4 OO Hz.Sfi^.LfcfcC5T8Etft7-Z* 



7 itTflfMf til 3 Atf^KUK^ 4 «'| ±tf /=♦ 
5 'l ± fcSfcSffiiiS «* tf*A *tt*> £ it* T 3H£» 

Coo 60] D4l*. ft«M3|z<sl»)niiifi.l>Bit 

»5Bi»iftfi: (a f) 0)*«ifiSiiisiJiS«i^iz4iD tr 

ft5^'t tti iz, 'ksTfe^^iiig'-t!^ kft^^iv 

izepjjDr.^E^2 .midita zazzt r\ m c&mm 
(2 0$®) <r>mw&mt$L (6 f> MfiizttoT 

tilz«£-D j«t E o)i$ Jid I ztt M t JS 65 ^ < ^: ^ 

1 TO - (2 O O h'm^.^-^.?^te^DlZ&niSlZlU 

p. ftijgjtf * ti ^» c b'lM'^ 

COO 6.1] <^»15iJ4 U±vtiaiii3) k»i«'4 *s<±: : . 
LFJ±g?W3rii, ii IZ5^Lfc»iBlztetvt. tf^^S- 

tJSJllZS nmfl)T i , 200 nmfl)AI ^SOnm' 

a) s i o 2£Jfi$:fgJ9 Ufcfl7-^*tR (WTs Ts i o 

2 (5 On m) /'A I (2 0.0 n m) /T I CS.nm) 
/1S=??&m kfr-?*') rft^H]^^JS3_t|z k <Tv'J 
yTUJWS^'JH'V*- , >^i , nU F (pbpA) : i: 
<tttj NtT0^V^JI/^.V»5 (PAN). 
t<J>&n®k&*J&tiTZ>Zbb Lfc* fcfcU. Hi lz 
?f, UfcSSIZ36L>r. S)S*T t.trT»£-jtJ-*JBU 
7-*Vtt*$S&2 i: UTP AN 7hSS5R5fflL\. ft 
Vt$?J<5SjRl 3t LjPDDA?K58»SJflL^» 

COO 62] ftMN4-7tt : S i 6.2 (5. On m) A ' 
(Sqpnm) /T V/X5-n : in)Vtf?^ffi?ft$tti- 
^StJS3:^J:cF^ftl5i^4S^V7P tfJlfipiW-A 
$S)flllz T8ttliB3fc^f£. 1 o W/ o m2 ±*-*A7 7 V73t 
1 7 2 nmWii3 fe^lF?^*!^ 4|Z 1 S^fel 
P [S It r % H k I z £ y HI tfi 3 J; ^ ?)< A ^» T 4 
$^ft Lfc* $S^ft.Lf=@»S«5 3^ffi(D^<a)g(Sfttt 4 

Lfc®f*®tJ53£b. b 5M0)P AN7K5S)Rlz5§5g U. 

i 2&«iM4fc ttiii*ffiii53a)A;i5a 

^JZ4. o vtD^ll^epiiD Lfc* <i<Di: ^a)S^3ltfi3 
/vcDKO^O^iF-^^zi^r^fc^lZ; Sl^tS3i: 
P«lZW^CO<tdlZ^ffi;S^t^Lfcffi^^ffii:^^ 
?J<aJS^ : f-4|Zfe4. OV'0)«»«PJ|D Lfc» 20^11 
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o. :o 5M0)P pp-A7|c»3Rji:SjiS U A;i&R&J-'tf 
.s y*ibm-«pia'U- s b«?£iziiK«:tR3 

[00633 *un?i: £MimtiM«keppE 

UfcJSm. P ANfcJ;?/ PDDAO)lV|T.*iO)*'*»"A,0) 

CfctfH?fc. CtvlZ«fc^T\ 8 102 (50nmj, A 
l (2 00nm) /T i ( 5 n / tj 7 PMtisij&MZ- 

[0 0 64] tt»W3Ttt;. nM4:isRttjZ.L^9m 
ft L?YS i O 2 ( '5 0 n rn) A I X 2!0 O n m) /T » 

(5nmX '/ft5%&$sfef$\,\ COS^S^30)A I 
»Kll***ispto?*£i: «<* *»«" ..-» fcHttl- 
O. .0 5M0)R AN^&fc^tfO. 05MCDPDD A 

p^^lieo^rBl^ti^ti^mLT^r^-^Xfl 

[0065] ^B6W4iS < t^l±^J3CD-iSCDXfi^ift 

itftftffi £ *u «« aStfr ^B? tfft* £ tl fc C frBSIS * 
tVfc* tt^W 3 0©^JSSffildiP DD.A^J;tFP A 

coo ee] mz%^&ft&K£%mmts 
=f\z jtsfctirtt urate & t **sm k*.6 « 

Izj&tf * ftTLv*T«sSI*ttl«i:W WSb r* z k lz 

too 67] (3Bfo19l5fcJ;tftti3HP]4) 3336185 fcj; 
300pm, )9J200nmO)l TO^^h^^^^tll 

^5--vc?tfc»7^stJs (jut, riTostJSJ fc 

frT) 7$5ll<*eflsa±|z. #U?UJlr7% V*SSft« 
( P A H). - fc ^ U ^ U V ^ Jb ?h V» < P S S ) i: (b£ 
3<&*R«BjtfT*£:fcfc U/=* fc*:U Hi izijVUfc: 

ift^ 4-0)ftD«ffi 9 lz Ut£/&J8LK T -* Vtt*5Sjfc 2 
t LTPS S 7^58 £ ffl IA *J?:*V-tt*vifti 3 k L 
T P A H*Jg & £ ffl U>=* . 
[0 0 6 8] XftM'STtt. I T O^flSr&^Stt^ffi 

3 te^^^Mffi t r jw»hf 4 £ -f v7 p t; nr 

)\f Z\ - J|£BK | = T«UIB»»». 1 OW/c m2I * 7 
7 2n m^Il^fl&Sfc^tf^ifygift^ lZ 



>=♦ 'SBWE U-fc@^SW53.i£.p-. :o i M(i) P : AH*isi ; 
3 |Z^5.; 0 V (D«»>&enJlD'Lfe* CO) i: ^ 0)U«L 
tS3fcl^«irtf&d)^^^ 

kT^*fil5iftT4jnfe- 5'. oy o^fe^^V^v 

2 oAMsm; ii^ffitfiq p±&&km$ij 4^5i-t 
tr f t ^ u>=®^.#ts 3^i^ai5» 

% 45 by ;0.1 R*S S^«|^5a^ : Li I. T>«jfe; 

i o o 6 9] ?k &kp)*\z<£%K ®?nmm J &&$:ME. 
itztnm p ah afcfccjF p s s<Di>rno)7)<ss^/sc)5a 

[0070] .ttW«4Ttt f Staws jz.UT;?!^ 
ft Lfc I T:oSffi.«!t\ f 0^StJ5.3 «iiepfiDr 

^zfc^<. ^ffiW5 ; fc(^^iz.urb. biM.tbPAH 

[ 0 0,7 1].illffj 5^kpJ 4tb-iiO)±ii^* 

^ & n io<ttf o h ftst^ai *tif= cdizs^ tx, 13 fz&m • 

^ ©frftWffl-*^ i t 6^ffi±i=9*iiiRtti:tf? 'J? 
tfftjidi **itl**C fctfS -Dfc* J±li«40)SI*S«l= 

A H ^ J;LF P S S 0)L> T t\CDI»*fc n tZft i tz. 

Coo 7 2] *Ji53tW^aii«t^fSmt. ?KHBi». 
^ 1= J: 9»^'?itt'uM.«3!n U fcism ' t ft 1 

^ «is m^ 1 &m tfi «*fb* tv c fc 65 5fv* *i 

[0 0 7 3] 

c^<D$ak] *?8Wiz j:titt v -f^r v^fflu 

0^6>6 4 OdSJ|Zt)T«i 4 n m 

^^(Dija^Jije^ffis^izwaj-ti^ktfciz, .ty© 
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[013 fflon«-Sll:J;MiKdT«ioll 
[12] M«1 1=151? *»mtii \M 

Btt«s%.*. 

IH3] BttM'STOJif L>tS^*K%ibJ<ftlB»* 
±|I»jrt"Lfc«A©P-AN'fcctz;PDDA<DI»Mfc» 
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